Inhibition patterns of brain acetylcholinesterase and hepatic and plasma aliesterases following exposures to three phosphorothionate insecticides and their oxons in rats.
Rats were administered high sublethal intraperitoneal dosages of the phosphorothionate insecticides parathion, methyl parathion, and chlorpyrifos, and their oxons. Acetylcholinesterase activities in cerebral cortex and medulla oblongata and aliesterase activities in liver and plasma were monitored at 2 hr and 1, 2, and 4 days after exposure. The maximal inhibition of brain acetylcholinesterase activity was not immediate with parathion and chlorpyrifos, reflecting the time required for bioactivation of the phosphorothionates as well as the effectiveness of the aliesterases to inactivate much of the hepatically generated oxons. In contrast, brain acetylcholinesterase activities were more quickly inhibited following administration of paraoxon and chlorpyrifos-oxon, which do not require bioactivation. Brain acetylcholinesterase was also rapidly inhibited following administration of methyl parathion and methyl paraoxon, reflecting the low sensitivity of the aliesterases to methyl paraoxon. Aliesterases were inhibited to a greater extent than acetylcholinesterase at each sampling time with parathion and chlorpyrifos and their oxons, whereas the reverse was true with methyl parathion and methyl paraoxon. All of the above patterns correlate with the in vitro sensitivities of acetylcholinesterase and aliesterases to the oxons. The very prolonged inhibition of esterase activities following chlorpyrifos treatment probably results from its substantially greater lipophilicity compared to the other compounds, which would allow it to be stored and released for gradual bioactivation. The data reported indicate that the disposition and effects of different phosphorothionate insecticides will be influenced by the sensitivities of target and nontarget esterases for their oxons and by their lipophilicity, and that predictions of in vivo responses can be made from in vitro data.